Affinities of various nucleases to DNA-Sepharose under non-digestive conditions: survey for productive affinity chromatography.
1. It has been reported that DNase I can be highly purified from pancreas extract by affinity chromatography on a dDNA-Sepharose column under non-digestive conditions. In the present study, the adsorption-elution of other nucleases on the column under non-digestive conditions was studied. 2. All the seven kinds of nucleases tested were adsorbed when applied on a dDNA-Sepharose column under conditions which did not allow the enzymes to hydrolyze the DNA. The non-digestive conditions were as follows. i) For DNase II (pI=10.2), pH 3.0 in the presence of 50 mM sodium sulfate (inhibitor), ii) for micrococcal nuclease (pI=9.6), pH 4.0 in the absence of Ca2+ (activator), iii) for restriction endonucleases Eco RI (pI=5+1), Hind III (pI=5+1), and Bam HI (pI=5+1), pH 4.0 in the presence of 20% glycerol and 0.1% Neopeptone (stabilizers), and iv) for nucleases S1 (pI=5+1) and nuclease P1 (pI=4.5), pH 7.0. At the respective pH's, the enzymes other than nucleases S1 and P1 were cationic so as to exhibit electrostatic attraction to the anionic dDNA-Sepharose. Although S1 and P1 were anionic, they still adsorbed to the column. 3. All the adsorbed nucleases described above were eluted by a concentration gradient of KCl without changing pH. The ionic strengths required for elution were 0.19 for DNase II, 0.53 for micrococcal nuclease, 0.73 for Eco RI, 0.72 for Hind III, 0.37 for Bam HI, 0.17 for P1, and 0.13 for S1. The fact that the ionic strength required for the elution of DNase I (pI=5.0) was 0.39 at pH 4.0 indicates that the former five enzymes except DNase II can be chromatographed with almost the same or higher efficiency than DNase I, because the proteins adsorbed with no-specific affinity could be mostly eluted at lower ionic strength. On the other hand, the fact that nucleases P1 and S1 were adsorbed in spite of electrostatic repulsion suggests that these two enzymes can also be effectively chromatographed, especially when other cationic proteins are previously removed by an appropriate method such as adsorption to a typical cation exchanger.